Lipid metabolism mediated by adipocyte lipid binding protein (ALBP/aP2) gene expression in human THP-1 macrophages.
The critical initiating event in atherogenesis involves the invasion of monocytes through the endothelial wall of arteries, and their transformation from macrophages into foam cells. Human THP-1 monocytic cells can be induced to differentiate into macrophages by phorbol myristate acetate (PMA) treatment, and can then be converted into foam cells by exposure to oxidized low-density lipoprotein (oxLDL). We previously reported that adipocyte lipid binding protein (ALBP/aP2) is a gene that is highly up-regulated in foam cells in response to oxLDL. Here, we showed that overexpression of the ALBP gene using a lentiviral construct in macrophage foam cells enhanced the accumulations of cholesterol and triglyceride, probably due to an increased expression of the scavenger receptor type AI (SR-AI), which plays an important role in cell lipid metabolism. Moreover, we determined that the expression of acyl-coenzyme A: cholesterol-acyltransferase 1 (ACAT1) gene was up-regulated by the overexpression of ALBP gene, and on the other hand, the ATP-binding cassette A1 (ABCA1) gene and hormone sensitive lipase (HSL) gene, which mediate separately cholesterol efflux and cholesterol ester hydrolysis in the macrophage cells, were down-regulated by the overexpression of ALBP gene in these cells. Finally, our data indicated that oxLDL regulates expression of ALBP related to two peroxisome proliferator-responsive elements (PPREs) which are located in ALBP promoter region. These results have determined that ALBP gene expression accelerates cholesterol and triglyceride accumulation in macrophage foam cells and affects some key gene expression for lipid metabolism, suggesting some pivotal roles of ALBP in lipid metabolism for macrophage foam cell formation.